DESCRIPTION OF MAP UNITS
. Poorly exposed valley-fill deposits that are probably time equivalent to older beds of the Panaca Formation, exposed in the vicinity of Panaca, Nevada, 30 km southeast of the quadrangle (Phoenix, 1948) . Exposed strata in the adjacent Bristol Well quadrangle dip as steeply as 35° adjacent to ranges, and are mostly white, flaggy-weathering and thin-bedded. They appear to be mostly lacustrine and include varicolored fine-grained sandstones, reworked white to light-brown ash, thin gray papery shales, and locally light brown, medium to coarse-grained volcanic sandstones and pebble conglomerates; the strata locally includes some impure diatomite. At least 30 m of the unit is exposed in the Bristol Well quadrangle, but total thickness could be as great as several hundred meters (Cook, 1965) . In addition, the crystalpoor lowest cooling unit in this quadrangle is modally identical to the number-two cooling unit at the type locality (second unit above base), which there and here contains abundant biotite, minor hornblende, no pyroxene, and no quartz. All three units assigned to the Shingle Pass in this quadrangle are densely welded. The highest unit is pale pink to pale red purple and weathers pale red where densely welded. It grades downward to a vitric, partially welded brown shard tuff with black and tan shards. The densely welded part (one thin section) contains 7.7 percent phenocrysts consisting of (in percent): quartz 13.0 (1 mm), alkali feldspar 22.1 (1 mm), plagioclase 44.2 (to 2 mm, mostly 1 mm), biotite 16.9 (to 2 mm), hornblende 3.9 (2 mm). The middle unit is pale red purple in the densely welded upper part, and weathers pale reddish brown. It contains dark yellowish orange pumice lapilli that are well-flattened and about 2 cm long. This unit grades down to a brown shard base, which directly overlies the basal unit. A single thin section of the middle tuff revealed 12.4 percent phenocrysts consisting of (in percent): quartz 8.9 (1 mm), alkali feldspar 42.7 (1.5 mm), plagioclase 41.9 (to 2.5 mm), biotite 3.2 (to 2 mm), altered hornblende 0.8 (1 mm), altered pyroxene 1.6 (1 mm), opaques 0.8. The lowest cooling unit is pale red purple weathering to pale reddish brown. It contains well-flattened pumice lapilli about 2 cm long that are pale blue to pale pink. A thin section contained only 4.4 percent phenocrysts (4.8-5.8 at the type locality) consisting of (in percent): quartz 0, alkali feldspar 27.3 (1-2 mm), plagioclase 54.5 (1-2 mm), biotite 15.9 (to 2 mm), hornblende 2.3 (2 mm). The age of the Shingle Pass Tuff is reported to be 26.7 to 26.0 Ma (Best and others, 1989a) . For other information concerning the Shingle Pass, see Swadley and Rowley (1994) and Ekren and others (1977) . Scott and others (1994, 1995) and Swadley and others (1994) . Thickness from 50 to 100 m Needles Range Group and Intercalated Lava and Tuffs (Oligocene)--The Needles Range Formation was originally defined by Mackin (1960) . It was later elevated to group status by Best and Grant (1987) . In this quadrangle, three genetically related crystal-rich ash-flow tuff formations, all of intermediate composition, are present and, in addition, a genetically unrelated rhyolite tuff, the tuff of Deadman Spring, is intercalated at the top between the uppermost tuff of the Needles Range Group, the Lund Formation, and the Wah Wah Springs Formation. The lowest formation is the Cotton wood Wash Tuff (Best and others, 1989b) . According to Best and Grant (1987) , the age of the Lund Formation is about 27.9 Ma, the Wah Wah Springs Formation is about 29.5 Ma, and the Cottonwood Wash Tuff is about 30.6 Ma. For pertinent description of these units in adjoining quadrangles see Scott and others (1994, 1995) and Swadley and others (1994) . According to Best and others (1989b) , the three formations in this quadrangle are all dacite in composition Formation, the West Range Limestone consists of medium-gray to brownish-gray finely crystalline limestone in even beds mostly 2.5 to 7.5 cm thick (occasionally to 30 cm) that weather to distinct ledges 0.6 to 1.0 m thick. Bedding is almost entirely stylolitic; where extremely thin bedded, the stylolitic habit causes the thin beds to weather to nodules. Most beds contain fossils; some beds are extremely fossiliferous. In the uppermost 15m, the nodular zones predominate and the beds become increasingly silty and weather dusky yellow like the overlying Pilot Shale. The upper contact was arbitrarily placed where the silty, dusky-yellow beds dominate. The basal contact is considered by Ekren to be a disconformity; the contact is "knife sharp" with gray and brownish gray, stylolitically-bedded, unfractured, pristine limestone of the West Range above and highly fractured quartzite and dolomite of the Guilmette Formation below. Many fractures and joints in the Guilmette simply terminate at the contact. In places, coarse sand is present in the basal limestone of the West Range, but in most other places, pure limestone rests directly on the Guilmette. No local angular discordance is apparent. Because of faulting and erratic folding, an accurate thickness was impossible to determine. Westgate and Knopf (1932) reported a thickness of 187 m about 13 km to the east at the type locality in the West Range, and Hurtibise (1989) estimated 126 to 162 m to the west in the Seaman Range. A minimum of 76 m is indicated in this quadrangle Dg Guilmette Formation (Middle and Upper Devonian)--0nly the upper 250 to 300 m of the formation is exposed in the quadrangle. This upper part is mostly ledgy-weathering, grayish-red or brownish-gray dolomite with minor thin beds of medium-gray and dark-gray limestone and with brown and yellowish brown quartz sandstone beds that become increasingly abundant near the top where they finally constitute (in the upper one quarter) 30 to 50 percent of the formation. Amphipora beds and "zebra" beds that are composed of alternating white and medium-gray or brownish-gray layers of dolomite are commonplace. The top of the formation is marked by a white bed of highly fractured orthoquartzite. The middle 100 m or so of the formation, exposed in adjacent quadrangles to the south and east, is mostly mediumgray, olive-gray, and brownish-gray dolomite interbedded with sparse beds of dark-gray limestone; stromatoporoid biostromes are common. The middle part is underlain by 150 to 200 m of cliff-and ledge-forming, alternating light gray and brownish gray dolomite (70 to 80 percent) interbedded with limestone and dolomitic limestone (20 to 30 percent). The limestone is medium gray to dark gray with some beds weathering moderate yellow brown, and commonly it is thin bedded in beds 1 to 3 cm thick that weather to "ribbon rock". Discontinuous chert layers occur sporadically and several dolomite beds contain abundant calcareous and/or siliceous stromatoporoids and Amphipora. The lowermost 50 to 60 m consists entirely of medium-gray and reddish-gray dolomite, mostly medium to thick bedded, medium to coarsely crystalline, containing minor chert layers near top (just below limestone "ribbon rock") and with zones of stromatoporoids and Amphipora in middle exposures. This lower zone looks brown from a distance; it rests on the so called "yellow bed" of Tschanz and Pampeyan (1970) , which marks the base of the formation. The "yellow bed" consists of aphanic dolomite about 20 m thick in beds that average 25 cm in thickness and that contain sparse amounts of silt and fine, well-rounded grains of sand. The most conspicuous "yellow" beds are generally the beds richest in sand and/or silt. The fresh dolomite is yellowish brown that weathers dusky yellow. Swadley and others (1994) reported an estimated thickness of 600 to 650 m thick for the Guilmette in the adjacent Deadman Spring NE quadrangle, and Page and Ekren (1995) report a minimum thickness of 600 m in the adjacent Bristol Well quadrangle
Dsi
Simonson Dolomite (Middle Devonian)--Shown in cross section only; unit description and thickness from adjacent Bristol Well quadrangle (Page and Ekren, 1995) . In places, the upper part of the formation consists of finely to medium crystalline black and dark gray dolomite in beds about 1 to 2 m thick. In other places, just below the "yellow bed" of the Guilmette Formation, beds of the Simonson consist of distinctly laminated, ledgyweathering, non-fossiliferous dolomite that is grayish red and olive brown. The upper part contains the Str/ngocepha/us zone of Osmond (1954) and Langenheim and others (1969) . The middle part of the formation was considered by Langenheim and others (1969) to be more or less equivalent to both the upper and lower alternating informal members of Osmond (1954) excluding the "brown cliff forming biostromal" informal member. The beds are conspicuously laminated and consist of ledgyweathering fine, medium, and coarsely crystalline light gray and dark brownish gray dolomite. The lowest part of the formation includes the tan coarse crystalline informal member of Osmond (1954) . These beds consist of medium-light-gray and light-olive-gray dolomite, coarsely crystalline, thin bedded and laminated. Thickness is estimated to be on the order of 230 m Dse Sevy Dolomite (Lower Devonian)-0nly one isolated outcrop of the Sevy Dolomite is exposed in the central part of the quadrangle. Unit dips gently to the west, and consists of unfossiliferous dolomite, medium dark gray (fresh), and light gray to light olive gray (weathered), aphanic, thin to thick bedded, and algal laminated. Forms ledgy slopes; thickness indeterminable because a complete section is not exposed, however, Hurtibise (1989) Richardson (1913) . Only parts of the unit are exposed in fault blocks in the northwestern part of the quadrangle. Dolomite, medium dark gray (fresh), olive gray to light olive gray (weathered), finely crystalline, thin to thick bedded, and contains beddingparallel laminations and some discontinuous beds and nodules of dark brown weathering chert. Fossils include crinoid columnals, brachiopods, and silicified corals. Forms cliffs and has a dark gray color that contrasts sharply with the underlying Eureka Quartzite. Total thickness of unit in this quadrangle is unknown; Kellogg (1963) estimated the unit to be from 150 to 160 m thick in the southern Egan Range Oe Eureka Quartzite (Middle Ordovician)»Unit exposed in fault blocks in the northwestern part of the quadrangle. Quartzite, white (fresh), light brown, grayish orange, and grayish red (weathered); quartz grains are fine to medium grained and rounded to subrounded. Unit is thin to thick bedded, and shows tabular planar and trough crossbeds. Forms rounded cliff; as much as 100 m thick, top not exposed; Kellogg (1963) and Ekren, 1995) . Equivalent to the Mendha Formation of Merriam (1964) . Dolomite and subordinate limestone; dolomite is medium dark gray (fresh), dark gray, olive gray, and dark yellowish orange (weathered), finely to medium crystalline, thin to thick bedded and contains medium-gray burrow mottles; also contains trilobite and brachiopod fragments. Limestone is medium gray (fresh) and medium light gray (weathered), and texturally consists of packstone to wackestone with peloids, intraclasts, and abundant trilobite fragments. Merriam (1964) and Westgate and Knopf (1932) 
